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mm i ] *&mt}<D®mm%z%nx, a^® 

^/HWS3f3£TIWIJ: QfitMfr&ttftA 

immz] **p«*©ttasflr**srfc, a^$ 

T«»jR**»-CSf «o >CliQflS3KlcJI|ftft£« U - 
ft£ I F74*'*fc±9 7>f^*l/CfllJ£1-5*'<* h 

R A^«sS§lc i o T^S L % ft 

it ttftmij u^srft at 

I8«J: 9»^*frttttA*««»©«S*Sr«aitS* 
&SJ£fif ©/< 7 -B£ff«*&trEn Sr 

[«*)fi3] *fcri&*j©»aj£ft#-$:£tt-C. A^® 
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Lx&mmiZfi5%wffim9\cto^x, 

fi^SrgftT, RS2©4 1 BJi&gMif-©3&;§il§!gj& 

10 miE 3 ftS«Sdc»o»^afc J: 9 RA^®sl§©® 

mixnit 3 uv*tt©tt«:Slt 
T> 3ftKWSuS»«5*K!inicC-r5«aii'>^Sr«36 

R*jgi'>2^RSlc*»L-Cf rafl«E»Opr«y>f >7. 

•ty* 

tl* I F 7 /l^fc,£9 7 4 LXmfetZ>*'<? h 

£ * T?<t *T 16 ft ft if A D ffl V » X T V s # 

30 t-* 2 © ^Ffl ^© 3 i^ftPSt 

1»E-C#fc 3 fcXnftj££®4tt£ ^ v^fi©€SrStt 
Ts 3^ftP^^^t|j[ip|ce-f-5®s^>'v ? Sr#S 
U> iix*»P>A*«SSO«Sii'i<^S:*]8i'i'^tR 

[HK©Pi»ftRBJ] 
[0001] 

50 [ o o o 2 ] 
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©ff£B&*LTRWtS. £©«SMWI£fitt, 
7 h 7^7^-71' if ^S*«^fcU w©«fWJWi6»« 

[000 3) «j£tt, &ft|££fil OOt, A7J®si§ 

5 0t» Ji»JS«|j|»6 0t, I F7-f/^7 0 

fc> ADg&3§7 8i, £fi$#rgB 8 0 i: , 

1 2 0t, *^fil 4 0tT-^S. h7^ 10 

[0004) gMgwR 8 o ©rtgp«^i4, m$m& 

SB8 2i: s ^^^7^7*8 4 AD^tftS?9 0 
ffi£ft8ffi9 8 tT'^5„ C©S51Mlff»tt, USE 
8 2 K <t 5 SMH z Offi^f WJSttftft* I F 
2K&&U ^^>7>7'84-CAD^^90© 

T-iSiitV7*y >-^L, fS^MS LT£?l©£fi#tt^ 
©*ffi*^ttttfc#5W£i:»*tea$:*5 <>©-?*> 20 

B 1 4 0-e3fS©S*fc1"5„ 

[0005] tz. £-eaawn£fci* ur**8B 1 4 o 

©WffiiwS^^/Hrftffl^SfcSiiSS^&S. C 

l&gfi 1 0 0asffl7J-f S&$J£ffi^ 1 0 1 14, 06 

(a) fc*tJSSt&fr§ 2 0 l©i5Ks CDMA (Co 
de Division Multiple Access) ^©JE^^t^-f S 

Jfe-fH6 (a) iC^tf'CfJIIRftfcftaiCKJtL, * 30 

&tfy 77^>^^Mcm^tio r©R5£©i£&A 

#«S3§ 5 0 i: I Fff^ffl©pI^'l'V7y7 B 7 2ttgf 
£©««l«t;i|«*cSI!iR3£$ix5. H, A7J&S! 

6 5 0 ttWxtf 1 0 d B *T 7 7*©®a^T*& 9 , 

y7>7*7 2l4«sjxtf0. ldB/Div. Xry/ 

[0006) 40 

HMWIRfcLiJi+MMM t'^t?. 06 (a) 

*U"<^©^lC#cT, AA«S£5 0©K£»i/h$ 

^JS8fft©e«*i±**v^'</i'-cfe5. r©te*, n 

5 |C*t A*ft)»» 5 0 XUs. Lfc**P«^®S<tt 5 
lfUfcftft^tftl/^-C**. ::©«*#«»«** 
*6 0©5**HR©AA«fc«(&3;h.5. -©»*» 
$drtl£l?ll4i§A^A7Jl/'<;l'i:^'5#^i ? fc5o 50 
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i§AA7J u^©#^(4, 1(»£MSftft4*'£A/-CN 

8«©*BMWf^t*8BJ&©«MIS:«ft$-fr5ft» fl£ 
gBtLTtt»4t</i<,Hffl±©|i^5feS„ ' 

fc*&^©«R*tt94ffc*s^-Ctt» Htt©S£tffe 

[0 0 0 7] **M^#ftLJ:5 4:1-5ttJl 

Jsv^TtAA^^OftaHkSrHSBrfli: LfcBflMWf 
SB&tf*'** h7^77-7^1f^ffittt5ri:T*i5 

[0008] 

[RH$r**1-5fc»©^&] *lB*>4lfMi«2BIJ: 
»l OHtt, **W©«lM?tf8*fctt$JI?ft*SI** 

©»j£-CH\ **ni;7J©&8iJ£{i^ l 0 1 SrgttT, A 
*«SS 5 0 let «gLfc*4ai«attS« 
§■5 1 SrSttT«»jR*ift»6 0T-i/r£©<PPflJ38tiSc I 
F 1 U I F7-f;^ 7 0(Cit)7 

WWrlffllfcis^-C, A*^cs^5 Oleic T^gLfc 

*&«7J®sffi^5 1 SrSttT, £©flr*«rflMIUft8 
fCA*«SE*5 0©UlA»lc*jlt5**D«*W"<^* 

#fcl7J i^HatfjffifciHMt J: 9 S^#£-liA7J$s 
§§5 0 ©itaft5riiADl-57j [Slices i^^fcRJElWfP 

Bf^THMti Dfi^»«-ttA*«Sl» 5 0 ©««««:« 
'>tS*SUc«Suv^SrK3E#J»t5aWi©#aS: 

a^X, IM^fef-i 0 i©'<<7HI&tt**&trKn 

SrAfift^Sia 6 0 T-Jfli£l«§3l LTWJS{f #■ 1 0 1 

©**&fc*iH£3*IHU w©ffl3£S*fi*»b«H4* 
Jfi^V5>lcR£«!»1-5*iBBI©^aSrlHIL, ±IE 

y7"7 2ny^yifBmLxm^±#o^yim^ 

[0 0 0 9] ^4@I4, *^^©7s^^ h7A77-7-f 

*t?>fcfeic v *^g?q©1i^T*l±, *&sa©«ffl£fi 
*i 0 lSrS»tt, A*«S«5 0lcJ:9JJjl$«, M 
sL/c**am7J«S«^5 1 S:SJtTJSI«ft*Si»6 0 

■CBf£©«fPWS* I F l IdiaHftKllU I F 



5 

**Dt;fj&gftt5 l*3WT» d©ft^fc»lil4SK 

u % 2 ic±E*»m^^aj¥©T-#fcm^ i^/hi# 

'>t5#tf>lK:«* i^fcRfcatP+aaHSw^RS: 

6 OT-Ji&fcissi L-cttiWj&flr* i o i 

©ft*«r#*M£*aiu ro«s«*«*»fe*a«« 

^7*7 2©y-f >t«|pLTJMBR^»©y-f vtrirJe 

[00 1 0] Sg30£Sg60 (b) tt, *ft9!©$ll# 
tf£ftfcftatfft^R$:*L-6*5. 3*3 tc, ±fEHJ§ 

*ftW©flMtTtt, **D«A©«8I 
Slit 1 0 1 frgrfC, A;*J®sS§5 0£J;!9$«$ 
-B\ ^LfefeMUriftJEft-g-S 1 ££lj"tJl&iSc£& 

as 6 o-egr£©«piHwiK* i f i idfl&gxnu -ft 

& I F7^;v*7 0t<t97^v*U ^P^*fg58 0 
li«(&fX«IM?*fSriT5«IMP*r»Wc*i^T, JUS 
»**»6 0liH«»fc#»3l ttfn*/<:/*- K) t 
U £P$#rg&8 0rt©JS8E3££&SB8 2T*3EW£t v S5 

2 ©™ Makfli^- 1 f 2 © 3 Mnu^ttfliw 

S*lB6£iiiilAD£&3§9 4 SrffiV^r-^^^r-^lc 
£&LTjg 2 ©<PP B TO«§- 1 F 2 © 3 *ffia&££ 
«rW£*S#R*AftU !8SB3fcB»Rji!i#©ai£# 
St J: 9 ±IEA^«sSg 5 0©ili/y 5?©«Sft*Jli 

KfE-Cftfc 3 &it>ra&$#©£®§ v v?«o«*Sit 

aSr*«+5«rit^a:a«*)S. ±^ftlcj:9, ^2© 
•PBWWWt* I F 2 © 3MMtt#J|AiKtH' *ft# 

[001 1 J 88Htt> ^J©*-^ h7A77-7'T 
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fci-s*:©ic, *»!*]©«£■?», **Pi^©saj^ft 

f-l 0 lSr§lfC, A^®giff5 0lc J; ® 
ILfc*iBtA®Ifl#5 1 ££l7T/S&g£&gB6 0 
■Cff*o«WBflttS I F l KJSftRffifcU I F 
7^/V^7 0|Ci!5 7^^tTSiJ^1-5^'<7 h7A 

77-7'fiflcfc^-c, ffl&&£&g|S6 0ii/5i&&£#}§ 
31 H?n*/<y*-K) fcU MM 8 0 ft©J3& 

MH»8 2-CHfctt^82©«flHHttWt# IF2IC 
£&Lfcft^£§f:J"C, £2©'f'IH]RRRft5- I F 2© 

io 3 ti.nm&&.&$. tMt*»iTC4JHt a d^&i§ 9 4 

Srl^Tr *>9ivf-9 LTii 2 © fRJlftftft 
IE 3 ftSWft^^oai^gt «t 9 A^J^S^ 5 0 ©j)§& 

s u> s?©«ai*srjfift* 3 ftxnftj$£&6<* ay 

£+5*Rfc£«U MSBT^ 3 ft«WRjdt#©#« 

*u>5?ftoft*rSttT, 3fti«ifcs»*Jiiaucter 

uvs?«r«ii/ys?lcR36r5*IB!*JHiU ±IE*ig 

Affile J: 9 v $ 2 0>>emflK&ft-* I F 2 © 3 

* tfc^ai^StScft4t*i^-c t a^j w"</no*aft 

[0 0 12] 

[^©HJS©^®] £tTt**W©SH6©»BS:lllS 
0iJt*tc:ia®Sr#!lUT^»trat5. 
30 [0013) (HJS#J 1 ) *^WHtS^J(dov^-CEl l © 

X'\tAt)%n3$5 OKJt 9J(Q|Snfc**Dft*ijQtft* 

5 1«riI«»]£L-C«gw^S:«ilfiU ^2a®T' 
liffiSISft^i 0 io^!7-ffl)eft«^trH«E»KM 

[0014] ft^tt, E l ic^ti p lc^*tS^g^lc 

40 »LT, g/iStii|i^ 2 0 <t > ^SS»2 5t, ^#^8 

6 1 5ri|ip Lfc«fiic-C'^5 0 Jg 1 apg©aP8lcfc»t5 

A*«gft5 0©««ftR^©a]EftS:tT5. -©it 
^#§1 8 6 li^RA 2 5{((iJ(C^#tT*5<„ 

[0015] iaiiStl^gg 2 0 11, A7J®S8§ 5 0 T&L 
S^ixLPF (n-/<7.7^^^) Sr»i8tfcR©**i 
l71«aft^5 1 SrSltT, Bf3Eft*liiiffltTttl/Jl- 
5o «K«2 5tt, CjlfcgttTftKU LfcittJg 
U±<f^2 6 d cSr9I*»8 6Sr^L-CAD3Cijl«9 0 
50 tft*&t«. tLTAD^ftSSOlCiO^^^JEft. 
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tfc*^m^f -9 DxS:©f*aS 9 8 ~«st 5, 
[0016] (t^MaSB 9 8 MfE^ftS^T-* 

fcJ:9AARR#5 OORRu^fcaERlciDS*.*! 
»t5. 18L ±E±HW"<^T-^DlDittt, H&gr£ 

5tf\ ftaKJ:9f^0jlMlc?*irBBeflF*AA 

rft$r±Ri'^/i'T-*DlBti:L 10 

TRfflLTt>Av\ 

[0 0 17) ±E©RRi'Vi?©aiEfc*IRlc:i3V v c, 
Jg 1 Lai^tifc^ftm^r-* Dx©ffiris±(i 

>«:a«W>9fJ&*««i 44 4 5 MR 
£*J»t5. SS2IC, fcL*fcrtfc&7*-*Dx©tt!i*± 

IR^^-^DlBt^fegfS (tflxtf 1 0 d 20 
B) «±&i/i£©i§£KWU »^A*l"</W-e&5i» 
A^«sS5 0©^lSr^t5*"l"ltc«aU'y 

*!gy4>7>77 2 ©4^ V SI£S£tt 

©tV >^^^©Bif^li*sS fc 45 J: 5 KRemw 

[0018] ±ifcfcR» 2 5 ©^©^g-Cli^TLta 
«r*]fflL-C»2RR©ftfiRSS:ff5. r © jg 2 f&pg© 
RRRtrRIM-*. IPt», RM£{t*l 0 l©/<7-R 

[0019] ftftWICtt, 1 1 0 ©HS^C^^^ h 7 A 
7 7" !J fr- > 3 y Srffl ^ T £ ©EPfl©/< 7 - L T 

xmmzi i#fiu wO^af-e, w^itti 

0 1 ©<p<W§]i6& f c£ 6 / 1 1 ©&BIC < 5 4 5 1-91 
^©tfcRRftfcSllPU ^4/ 1 1-8/1 IE 
M©ttRfc«M£«#- 1 0 1 Off «£^^R$ 5 4 5 1- 
®5\X'<y*&W)®ffltZ>o ZLXZ<Dffl$<D'<V-& 

ffiftLxmnznZo z ©«A»£-e»fci&»*» &RR 

£{§*§-©«;W 5 #t>tu ±JE»lRRIiJ:5«Sli^>^ 
Srfcfc (cRRR ^©R^lclf) flBJHRR©^ 
«y W V7V~tWf4 y &IW» L-C»j£3R£ft©y-f * 
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ft*. d©tt*, RRft£ft£*tfft 

[0020] ±iEEEfl:*3SlS©«, 8 6 £'£H 

#<^fc$»*T**©*R^«:3Slfi+5. 181, ;© 

«ssR£©S3E<fciastt, gfsici^^p^ffaiis© 

£IBh *5^ttRR*R£©mfc©llfffciB»1-5* 

[0021] ±i£RnoRifiic 4ftfi\ A;fjd§S«t§5 o 

RK©«Ruvi;Sr»SU JEfc><!7-»£7:/y 
*a>*ffl^T»M£tt-£©RA«:fc*«|j£U -©*£ 
** t> t KWBIte*©^ v*3r£©:R1Bfc+ 5fe 
ft. RRRggftS 6 0 © 5 **AAJjSttig jEfcA* W< 
/Hc^Jffll pltg 1 4 5 ©T\ l£»«t^* LfcR»J&RR 

[002 2] (^JS^J2) ^BJUlSfiSJIwOV^TEia© 

«IR6-0ttRRRS:^R3l Otfn*/<y*-K) Ht 
tit, tfflRRRRf- 1 F 2 © 3 ftSRR^^S-eft^- 

lt^ 2 ©-traRsakft^ i f 2 © 3 wmm. 

»5 0Sr*au>5?lcRjgjW»f 5#ft"Ca!>5. 

[0023] #^14, 0 3 0 IC^ffl^HIIIC 

Sl/t, ^P«4ffSl58 0(*3lCLPF9 2ir, SiiAD^ 
9 4 t SrilAD Ufc«fiS:T*^5. 

[0024] mm 1 t|S]^|c, «fMWf©JHJ&fc*4 
oT. »TKRM-f5#RtJ:9AARR»5 0©«R 
SR^W^iEftSrff 5o {it, ^*^ai^{f-§-l 0 1© 

£RSK6 Ollfn^/^t- Ki: LT^Kic$r^JS?llc 
t5„ i©«R-CR»ft*«»8 2i«tB*t5'J , MliR 
ftfi * I F 2 ©£*«ric£fc 3 ft*R»fi!c»SraiSt 
5. ^Jxtf^raJfS^ft^- 1 F 2 Sr 2 0MH z htifet 
5 i: S*i6fi£^l4 2 0 MH z X' 3 jfciUfii&fcftW: 6 0 M 

iiAD^^9 4T-rv ; ^>'WT-^IC^U C©r- 
^SrFFT^aLTWJ^ft-^1 0 1 ©£#&$#£ 3 

»»RR^©aESr#©5. r©S*ifc«»t3»c»R 

firit#©n©»j£«a$:AA««S5 oomm^y^t: 

(b) © 3 jJciapiS u^©^«K*f. ^©ffi#@ 
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^ii^M^y^ti^ > V 3 o o t LT^lafcss,, 

AftftXKtt 6 O © 5 **SK^©AAtt*a4 A* ^ 
[0025] ±iBBgj©«jfcfc.fcfttf, A/J«s3§5 0 

©RRi^SrJRfcRjt-C &8I£{§^1 0 1 Sr/iiSR 10 
RRLfctWJaiRJWM- I F 2 0S*Bj*#* 3M8W 
ftfifc»©2Sr*»» £©a*KJfc£*3RiMI8©ISi' 

[00 26] (45, ±3£HI£0iJ 1 fli, 111 1 K/T*t £S8#f 
fffilojimilAflicJ:9, A7^s§?5 0©tH7Jffi© 

**n«#8SflH3- 5 1 OU^«rnm£tS«tj£4f & 
fO^c^ Effaic:J:9EI2lc^-ti9Jc, SlSii*S 20 

§§2 0 £&igg&2 5 t-gD#SS3 0 bK£oX%:%lWJ)i$. 
S<f^5 1 ©u^/HrRRMfcl-SflMci: L-CiS< . 

italic tT^Bilg-efcSo 

[002 7] fSj, ±i6H160iJ 2 T'ii, EI 3 (C^-f £Pfl¥ 

BPF hV^7-r/w^) Srl§:it"C7^/i'^ u - 

lt5Zfti^Wi^©^£iiiI$-£3BPF (/<vK/< 30 
iWttfXy^/^U ^nSr^iSL-CU^ 

^Ht^irZ^^Hf^©^***, 

i Eft U"</Pi ©H L^<^tiA)|ce-f u ^tf 5 

#£T-#5©T\ EfiSK LX A^SEsSg 5 o ©$s u y 

[oo28]^, ±mmi i ©rw-chu ^n^r^ 

K» SHiSti*i^2 0 t^)SSP2 5 £$#313 0 frigft] 
Lfc*^? h7A7-f7-<f©^t U ERICA*)* 40 

Hts5 0lci9^£;ft.fc*&m^«Hffi^-5 i©u-< 
/v-fctt&llJJg LT^a u- y *&*»ISlIfPt 5 d t T\ 
LTA^ u-<^©Slft^Hm^HgT*&5 i 1 14 

[00 2 9] ft, ±3*Hl£«2fc*J^-Ct>, £H#0r£ 

E^mLtzmnx-mmbx^tziiK ms\z^tx o 

Id, $£©7^7 yJ-ftom&k&^Xt), 
M$&.&#M8 2 i: L P F 9 2 i8i£AD£i&89 4 £ 
RlTt. Jb*3S!fc«2©#ffi?*5^RR&£3ftK 

■wrtatosfcioiwisu 3ftin 50 
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WRR£ i ©1^ bJUJPfcfi-f 5 $s L' v ^Sr«3t L 
[0030] ft, ±5£Hi60i] 1 T-14. 0 1 *>5^f40 3 

flMte LT<b&t\ BP*>, *&m^i^afi^5 1 £itg 
illfc U £ © jB£**lcai-5* AAJMMB 5 0 t ■t>njn 
8S©*TRy>f yjy^7 2 SrSjElcfflfti Lfcg, Sic 

t 3 ftiSHig £8I£ L T S*Rj«a t 3 ft 
PStir©HA5iiiDlc6-f5*#^^ffiLT, 
®S^5 OroR^lC^-rS^ffiSrffffl-f 5SI^X-fe 

■So 

[003 1] 

i*w©a*i ±a©RWrts*»e>, teic 

A«aHt*5 1 *%m®fehxw&v>im\' 
f©m^^#*ai^t. r©£*£fc *£»£*£#© 

W > Srgf S©tt»lc+ 5 r t -cARRXIfIA 6 0 © 5 
^iWjffi 2:aiE/<e A^J u^;Hc «H» pffi i 4 5 ©T\ 

x> «al^f^^s^T♦^p^ff©^gH J ^ 5 l;^S!l^ 

©IR36SHS:4C5Jij{Sa«llf«|-Cf 5*tft|iJ^#e> 
tv5„ tfc, x-:^ h7A7^7>rif©«a©»frt>» 

H«HcUTAAW"<^©aEft©5p|^ias^bii5. 

[ o o 3 2 ] $ 2 ic, mmmw 2 ©^bj«^ic 4^ 
a, Afttm® so aim is >i?*m&£z.x, mmfc 

«#1 0 1 frflR&a»Lfcf fflfflftftffi* I F 2©S 
*Rjfi^t 3ftS«R^i:©aSr*«> % r©S*fi^ 
7> t 3 ftSPS t ©g ^^©*^t|APlcg C 

yyvzm%.tz>^tx\ McWMnyywmmm 
t:tteti& Rffl^^t^^■^ii^■e3ElMf*f©R*RE3^ , 

«*ffl^©tSH«HS:4i:5Jiiia!4«j)f}BTff 5A#4^I 

Httlc UTA7J ^^©SiEftWfiJ^J^fjti 
[0E©f8i*4RBJ] 

[0 1 ] *H0J©, ^P«^H©«^jT'fe5„ 
[02] *3PJ©, ^P»^H©ffi©«fi£0iJ-efc 

■So 

[03] **«©, ^«*f^S©te©fI^JT'ifo 

[04] *3BM©, 7,-:^ h 7^77-7^ if ©«fi£0iJ 
Xhbo 

[05] a*©. am^ffSROtt^fl-C^d. 

[06] mm^mti>mm.mmt. m&t 
3 9casnRt©fi©^v©«»w-c*)5. 
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[m7] *^9]©, *sifif«fS«otto«j*w-e* 
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* 5 0 A^J^a^ 

6 0, 8 2 EfiSg&S 
8J #3!$©, h7i>.7^-7'l'if©ft6(D^ 70 IF7-{y^ 

^WT'foSo 7 2, 8 4 °\£yj>7>7- 

[E9] *«W©, «W!WrSt©tfiofll*«ilt»*> 74' *t$c£&& 

5. . 7 8, 90 ADg 
[010] **M®, Mttft*"** h5AjJ»&©/<!7 8 0 XflflWftl 

-»««1?*>5. 9 4 SlADg 

[»t©KWl 1 4 0 &*&B 

20 fffflfttmg io 9 8 fg^&itt 

2 5, 7 6 1 0 0 SK^gg 

3 0, 8 6 ##S£ * 120 Sffl&lA 
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* NOTICES * 
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CLAIMS 
[Claim(s)] 

[Claim 1] In response to the measurement signal-ed of strange power, frequency conversion is carried out to an 
intermediate frequency predetermined in thefrequency-conversion section in response to the strange power 
attenuation signal which was made to decrease with an input attenuator and was decreased. In the modulation 
analysis equipment which carries out the filter of this by the IF filter, supplies the modulation analysis section, 
and performs modulation analysis A means to amplify and detect this signal in response to the strange power 
attenuation signal decreased with this input attenuator, and to detect the strange power level in the outgoing, 
end of this input attenuator, Setting-out control of the attenuation range is carried out in the direction which 
increases the magnitude of attenuation of this input attenuator when the power level value acquired with this 
strange power detection means to the 1st is higher than a predetermined upper limit In the attenuation range 
obtained by the means which carries out setting-out control of the attenuation range, and **** in the direction 
which decrease in number the magnitude of attenuation of this input attenuator when the power level value 
acquired with this strange power detection means to the 2nd is lower than a predetermined lower limit, and the 
attenuation range of order The means which carries out the frequency sweep of the section including the power 
measurement band of a measurement signal-ed in the frequency-conversion section, carries out measurement 
calculation of the power of a measurement signal-ed respectively, and carries out setting-out control at the 
attenuation range optimal based on this measurement power value, Modulation analysis equipment characterized 
by the means which is interlocked with setting out of this attenuation range, controls the gain of the adjustable 
gain amplifier of an intermediate frequency, and changes the gain control of the gain of the whole system of 
measurement into a predetermined condition, and providing the above. 

[Claim 2] In response to the measurement signal-ed of strange power, frequency conversion is carried out to an 
intermediate frequency predetermined in the frequency-conversion section in response to the strange power 
attenuation signal which was made to decrease with an input attenuator and was decreased. In the spectrum 
analyzer which carries out the filter of this by the IF filter, and measures it A means to amplify and detect this 
signal in response to the strange power attenuation signal decreased with this input attenuator, and to detect 
the strange power level in the outgoing end of this input attenuator, ****** control of the attenuation range is 
carried out in the direction which increases the magnitude of attenuation of this input attenuator when the 
power level value acquired with this strange power detection means to the 1st is higher than a predetermined 
upper limit. In the attenuation range obtained by the means which carries out setting-out control of the 
attenuation range, and **** in the direction which decrease in number the magnitude of attenuation of this input 
attenuator when the power level value acquired with this strange power detection means to the 2nd is lower 
than a predetermined lower limit and the attenuation range of order The means which carries out the frequency 
sweep of the section including the power measurement band of a measurement signal-ed in the frequency- 
conversion section, carries out measurement calculation of the power of a measurement signal-ed respectively, 
and carries out setting-out control at the attenuation range optimal based on this measurement power value, 
The means which is interlocked with setting out of this attenuation range, controls the gain of the adjustable 
gain amplifier of an intermediate frequency, and changes the gain control of the gain of the whole system of 
measurement into a predetermined condition, and the spectrum analyzer characterized by providing the above. 
[Claim 3] In response to the measurement signal-ed of strange power, frequency conversion is carried out to an 
intermediate frequency predetermined in the frequency-conversion section in response to the strange power 
attenuation signal which was made to decrease with an input attenuator and was decreased. In the modulation 
analysis equipment which carries out the filter of this by the IF filter, supplies the modulation analysis section, 
and performs modulation analysis The frequency-conversion section makes a frequency a non-sweep, and the 
signal changed into the 2nd still lower intermediate frequency signal in the frequency-conversion section of 
modulation analysis circles is received, this — the high-speed A-D converter in which signal processing is 
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possible to the 3rd harmonic content of the 2nd intermediate frequency signal — using — digital data — 
changing — this — with a means to measure the 3rd harmonic content of the 2nd intermediate frequency signal 
A means to change the magnitude of attenuation of the attenuation range of this input attenuator one by one 
with the measurement means of said 3rd harmonic content, and to measure the 3rd harmonic content 
respectively, A means to specify the attenuation range which the 3rd harmonic content changes to an increment 
in response to the value for every attenuation range of the 3rd harmonic content obtained above, and to set the 
attenuation range of an input attenuator as the optimal range after this, Modulation analysis equipment 
characterized by the means which is interlocked with this optimal range setting out, controls the gain of the 
adjustable gain amplifier of an intermediate frequency, and changes the gain control of the gain of the whole 
system of measurement into a predetermined condition, and providing the above. 

[Claim 4] In response to the measurement signal-ed of strange power, frequency conversion is carried out to an 
intermediate frequency predetermined in the frequency-conversion section in response to the strange power 
attenuation signal which was made to decrease with an input attenuator and was decreased. In the spectrum 
analyzer which carries out the filter of this by the IF filter, and measures it The frequency-conversion section 
makes a frequency a non-sweep, and the signal changed into the 2nd still lower intermediate frequency signal in 
the frequency-conversion section of modulation analysis circles is received, this — the high-speed A~D 
converter in which signal processing is possible to the 3rd harmonic content of the 2nd intermediate frequency 
signal — using — digital data — changing — this — with a means to measure the 3rd harmonic content of the 
2nd intermediate frequency signal A means to change the magnitude of attenuation of the attenuation range of 
this input attenuator one by one with the measurement means of said 3rd harmonic content, and to measure the 
3rd harmonic content respectively, A means to specify the attenuation range which the 3rd harmonic content 
changes to an increment in response to the value for every attenuation range of the 3rd harmonic content 
obtained above, and to set the attenuation range of an input attenuator as the optimal range after this. The 
means which is interlocked with this optimal range setting out, controls the gain of the adjustable gain amplifier 
of an intermediate frequency, and changes the gain control of the gain of the whole system of measurement into 
a predetermined condition, and the spectrum analyzer characterized by providing the above. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optimization of the input level of a test-frequency-ed signal. It 
is related with optimization of the input level of a test-frequency-ed signal distributed over the broadband by 
which especially spectrum diffusion was carried out 
[0002] 

[Description of the Prior Art] The block diagram of the modulation analysis equipment of drawing 5 is shown and 
explained about the conventional technical example. This modulation analysis equipment is the example of a 
configuration which made the spectrum analyzer the basic configuration and added the analysis feature in 
connection with the various modulations of a measurement signal-ed in response to this intermediate frequency 
signal (IF signal). 

[0003] A configuration changes with the testing device 100-ed, the input attenuator 50, the frequency- 
conversion section 60, IF filter 70, the adjustable gain amplifier 72, the logarithmic transformation section 74, the 
detection section 76, A-D converter 78, the modulation analysis section 80, the display-processing section 120, 
and a display 140. In addition, since the configuration of a spectrum analyzer is known well technically, it omits 
explanation. 

[0004] The internal configuration of the modulation analysis section 80 changes in the frequency-conversion 
section 82, the adjustable gain amplifier 84, A-D converter 90, and the signal-processing section 98. This 
modulation analysis section is changed into the several MHz low intermediate frequency signal IF 2 by the 
frequency-conversion section 82, and carries out the measurement and data processing which carry out a high- 
speed sampling, carry out signal processing of the intermediate frequency signal amplified on the optimal level of 
A-D converter 90 with the adjustable gain amplifier 84 by A-D converter 90, and start various kinds of analyses 
and modulation precision, such as the modulation characteristic. The processed result displays a request with a 
display 140 through the display-processing section 120. 

[0005] By the way, on the occasion of modulation measurement, a user needs to define the display level on the 
tubular surface of an indicating equipment 140. The order of a way which sets up this tubular surface level is 
explained. The measurement signal 101-ed which the testing device 100-ed outputs here assumes that it is the 
case of the signalling frequency which is distributed over broadbands, such as CDMA (Code Division Multiple 
Access), and by which spectrum diffusion was carried out like the signalling frequency 201 shown in drawing 6 
(a). It sets up near center frequency fc first shown in drawing 6 (a), and the input level is indicated by the tubular 
surface in zero frequency span mode (mode which does not carry out the sweep of the frequency). And by key 
input setting out, it is set as the desired input sensitivity and the reference level to which spectrum level 
becomes legible greatly. Automatic setting of the input attenuator 50 and the adjustable gain amplifier 72 for IF 
signals is carried out to the predetermined magnitude of attenuation and the predetermined amount of 
magnification as a result of this setting out In addition, the input attenuator 50 is an attenuator of for example, 
10dB step, and the adjustable gain amplifier 72 is adjustable amplifier for example, with a fine 0.1 dB/Div. step. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, as shown in drawing 6 (a), the level in each frequency 
point is low because of the signalling frequency 201 distributed to the broadband. For this reason, setting out of 
the input attenuator 50 is the small magnitude of attenuation with setting out of the above-mentioned tubular 
surface display level. However, the total power of the perimeter wave number diffused in the broadband is large 
level. Consequently, the strange power attenuation signal 51 decreased with the input attenuator 50 shown in 
drawing 5 is comparatively big level. This signal is supplied to the input edge of the mixer circuit of the 
frequency-conversion section 60. Consequently, a mixer circuit may serve as an excessive input level. In the 
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case of an excessive input level, a test-frequency-ed signal is distorted, the Nth higher harmonic is produced or 
nonconformity, like the linearity of frequency-conversion gain changes a lot is produced. These nonconformities 
have a practical difficulty preferably as a measuring device in order to puff up the modulation analysis of a 
testing device-ed, and the error of power measurement In addition, it cannot be overemphasized in the signalling 
frequency of the strange power which also set to the general spectrum analyzer which does not have the 
modulation analysis section 80 shown in drawing 5 , and was distributed or dispersed to the broadband etc. that 
there is same difficulty. 

[0007] Then, the technical problem which this invention tends to solve is offering the modulation analysis 
equipment and the spectrum analyzer which made optimization of an input level realizable also in the test- 
frequency-ed signal distributed or dispersed to the broadband. 
[0008] 

[Means for Solving the Problem] Figs. 1 or 2 and drawing 10 show the solution means concerning the modulation 
analysis equipment of this invention. In order to solve the above-mentioned technical problem to the 1st, with 
the configuration of this invention It is made to decrease with the input attenuator 50 in response to the 
measurement signal 101-ed of strange power. In the modulation analysis equipment which carries out frequency 
conversion to the intermediate frequency IF 1 predetermined in the frequency-conversion section 60 in 
response to the decreased strange power attenuation signal 51, carries out the filter of this by IF filter 70, 
supplies the modulation analysis section 80, and performs modulation analysis A means to amplify and-detect 
this signal in response to the strange power attenuation signal 51 decreased with the input attenuator 50, and to 
detect the strange power level in the outgoing end of the input attenuator 50 is provided. Setting-out control of 
the attenuation range is carried out in the direction which increases the magnitude of attenuation of the input 
attenuator 50 when the power level value acquired with the above-mentioned strange power detection means to 
the 1st is higher than a predetermined upper limit. The means of the coarse control which carries out setting- 
out control of the attenuation range is provided in the direction which decrease in number the magnitude of 
attenuation of the input attenuator 50 when the power level value acquired with the above-mentioned strange 
power detection means to the 2nd is lower than a predetermined lower limit. In the attenuation range obtained 
by and the attenuation range of order, carry out the frequency sweep of the section including the power 
measurement band of the measurement signal 101-ed in the frequency-conversion section 60, and measurement 
calculation of the power of the measurement signal 101-ed is carried out respectively. It is a configuration 
means to provide the means of the optimum coordination which carries out setting-out control in the optimal 
attenuation range from this measurement power value, and to provide the means which is interlocked with 
setting out of the above-mentioned attenuation range, controls the gain of the adjustable gain amplifier 72 of an 
intermediate frequency, and changes the gain control of the gain of the whole system of measurement into a 
predetermined condition. The modulation analysis equipment which made optimization of an input level realizable 
also to the test-frequency-ed signal distributed over the broadband with the means of the above-mentioned 
coarse control and optimum coordination is realizable. 

[0009] Drawing 4 shows the solution means concerning the spectrum analyzer of this invention. In order to solve 
the above-mentioned technical problem to the 2nd, with the configuration of this invention It is made to 
decrease with the input attenuator 50 in response to the measurement signal 101-ed of strange power. In the 
spectrum analyzer which carries out frequency conversion to the intermediate frequency IF 1 predetermined in 
the frequency-conversion section 60 in response to the decreased strange power attenuation signal 51, carries 
out the filter of this by IF filter 70, and is measured A means to amplify and detect this signal in response to the 
strange power attenuation signal 51 decreased with the input attenuator 50, and to detect the strange power 
level in the outgoing end of the input attenuator 50 is provided. Setting-out control of the attenuation range is 
carried out in the direction which increases the magnitude of attenuation of the input attenuator 50 when the 
power level value acquired with the above-mentioned strange power detection means to the 1st is higher than a 
predetermined upper limit. The means of the coarse control which carries out setting-out control of the 
attenuation range is provided in the direction which decrease in number the magnitude of attenuation of the 
input attenuator 50 when the power level value acquired with the above-mentioned strange power detection 
means to the 2nd is lower than a predetermined lower limit In the attenuation range obtained by and the 
attenuation range of order, carry out the frequency sweep of the section including the power measurement band 
of the measurement signal 101-ed in the frequency-conversion section 60, and measurement calculation of the 
power of the measurement signal 101-ed is carried out respectively. The means of the optimum coordination 
which carries out setting-out control is provided in the optimal attenuation range from this measurement power 
value, setting out of the above-mentioned attenuation range is interlocked with, the gain of the adjustable gain 
amplifier 72 of an intermediate frequency is controlled, and there is a configuration means to provide themeans 
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which changes the gain control of the gain of the whole system of measurement into a predetermined condition. 
The spectrum analyzer which made optimization of an input level realizable also to the test-frequency-ed signal 
distributed over the broadband with the means of the above-mentioned coarse control and optimum coordination 
is realizable. 

[0010] Drawing 3 and drawing 6 (b) show the solution means concerning the modulation analysis equipment of 
this invention. In order to solve the above-mentioned technical problem to the 3rd, with the configuration of this 
invention It is made to decrease with the input attenuator 50 in response to the measurement signal 101-ed of 
strange power. In the modulation analysis equipment which carries out frequency conversion to the intermediate 
frequency IF 1 predetermined in the frequency-conversion section 60 in response to the decreased strange 
power attenuation signal 51, carries out the filter of this by IF filter 70, supplies the modulation analysis section 
80, and performs modulation analysis The frequency-conversion section 60 makes a frequency a non-sweep 
(zero frequency span mode), and the signal changed into the 2nd still lower intermediate frequency signal IF 2 in 
the frequency-conversion section 82 in the modulation analysis section 80 is received. A means to change into 
digital data using high-speed A-D converter 94 in which signal processing is possible to the 3rd harmonic 
content of the 2nd intermediate frequency signal IF 2, and to measure the 3rd harmonic content of the 2nd 
intermediate frequency signal IF 2 is provided. A means to change the magnitude of attenuation of the 
attenuation range of the above-mentioned input attenuator 50 one by one with the measurement means of said 
3rd harmonic content, and to measure the 3rd harmonic content respectively is provided. In response-to the 
value for every attenuation range of the 3rd harmonic content obtained above, the attenuation range which the 
3rd harmonic content changes to an increment is specified. A means to, set the attenuation range of the input 
attenuator 50 as the optimal range from now on is provided, the above-mentioned optimal range setting out is 
interlocked with, the gain of the adjustable gain amplifier 72 of an intermediate frequency is controlled, and there 
is a configuration means to provide the means which changes the gain control of the gain of the whole system of 
measurement into a predetermined condition. The modulation analysis equipment which made optimization of an 
input level realizable also in the test-frequency-ed signal distributed over the broadband by the above- 
mentioned technique as a result of transition which the 3rd higher harmonic of the 2nd intermediate frequency 
signal IF 2 changes to an increment becoming detectable is realizable. 

[0011] Drawing 8 shows the solution means concerning the spectrum analyzer of this invention. In order to solve 
the above-mentioned technical problem to the 4th, with the configuration of this invention It is made to 
decrease with the input attenuator 50 in response to the measurement signal 101-ed of strange power. In the 
spectrum analyzer which carries out frequency conversion to the intermediate frequency IF 1 predetermined in 
the frequency-conversion section 60 in response to the decreased strange power attenuation signal 51, carries 
out the filter of this by IF filter 70, and is measured The frequency-conversion section 60 makes a frequency a 
non-sweep (zero frequency span mode), and the signal changed into the 2nd still lower intermediate frequency 
signal IF 2 in the frequency-conversion section 82 in the modulation analysis section 80 is received. A means to 
change into digital data using high-speed A-D converter 94 in which signal processing is possible to the 3rd 
harmonic content of the 2nd intermediate frequency signal IF 2, and to measure the 3rd harmonic content of the 
2nd intermediate frequency signal IF 2 is provided. A means to change the magnitude of attenuation of the 
attenuation range of the input attenuator 50 one by one with the measurement means of said 3rd harmonic 
content, and to measure the 3rd harmonic content respectively is provided. In response to the value for every 
attenuation range of the 3rd harmonic content obtained above, the attenuation range which the 3rd harmonic 
content changes to an increment is specified. A means to, set the attenuation range of the input attenuator 50 
as the optimal range from now on is provided, the above-mentioned optimal range setting out is interlocked with, 
the gain of the adjustable gain amplifier 72 of an intermediate frequency is controlled, and there is a 
configuration means to provide the means which changes the gain control of the gain of the whole system of 
measurement into a predetermined condition. The spectrum analyzer which made optimization of an input level 
realizable also in the test-frequency-ed signal distributed over the broadband by the above-mentioned 
technique as a result of transition which the 3rd higher harmonic of the 2nd intermediate frequency signal IF 2 
changes to an increment becoming detectable is realizable. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a drawing 
with an example below at a detail. 

[0013] (Example 1) The block diagram of the modulation analysis equipment of drawing 1 is shown and explained 
about this invention example. In addition, the element corresponding to a configuration attaches the same sign 
conventionally. In this invention, by the 1st step, the strange power attenuation signal 51 decreased with the 
input attenuator 50 is measured directly, the coarse control of the attenuation range is carried out, the swept 
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frequency generation of the frequency section including the power measurement band of the measurement signal 
101-ed is carried out in the frequency-conversion section 60, power is measured and setting-out control of the 
input attenuator 50 is eventually carried out in the 2nd step at the optimal range based on this. 
[0014] A configuration changes to a component with the configuration of having added the high-frequency 
amplifier 20, the detection section 25, and a switcher 86, conventionally, as shown in drawing 1 . In advance of 
measurement of the modulation analysis in the coarse control of the 1st step, magnitude-of^attenuation setting 
out of the input attenuator 50 is rationalized with a means to explain below. At this time, the switcher 86 is 
changed to the detection section 25 side. 

[0015] The high-frequency amplifier 20 is amplified and outputted to a predetermined scale factor in response to 
the strange power attenuation signal 51 after decreasing with the input attenuator 50 and passing LPF (low pass 
filter). In response, the detection section 25 is detected and supplies detected direct-current-voltage signal 
26dc to A-D converter 90 through a switcher 86. And the strange power data Dx which carried out digital 
conversion by A-D converter 90 are supplied to the signal-processing section 98. 

[0016] In response to said strange power data Dx, it judges whether it is an excessive input state as compared 
with the upper limit level data Dlmt decided beforehand, and by this judgment result, the attenuation range of the 
input attenuator 50 is changed to a proper value, and is controlled by the signal-processing section 98. In 
addition, although the above-mentioned upper limit level data Dlmt use as the upper limit level data Dlmt 
maximum-input-voltage level which gave tolerance in consideration of dispersion in the mixer circuit of the 
frequency conversion section 60, they may ask for the allowance input level of a mixer circuit respectively for 
each device of every by request, and may use this as upper limit level data Dlmt. 

[0017] In rationalization control of the above-mentioned attenuation range , change an attenuation range in the 
direction which increase the magnitude of attenuation of the input attenuator 50 since it be an excessive input 
level when the value of the strange power data Dx measured by the 1st be larger than the upper limit level data 
Dlmt , control , and this change be interlock with , and make the gain of the adjustable gain amplifier 72 of an 
intermediate frequency increase , and the setting-out control of the gain of the whole system of measurement 
carry out so that it may become the original predetermined amplification degree . More than the predetermined 
level (for example, 10dB) from the upper limit level data Dlmt, to the 2nd, the value of the strange power data Dx 
changes and controls an attenuation range in the direction which in the case of a low value decrease in number 
the magnitude of attenuation of the input attenuator 50 since it is a very small input level, is interlocked with 
this change, decreases the gain of the adjustable gain amplifier 72 of an intermediate frequency, and it carries 
out setting out control of the gain of the whole system of measurement so that it may become the original 
predetermined amplification degree. Thereby, the strange power attenuation signal 51 is rationalized. 
[001 8] With the means of only the above-mentioned detection section 25, it may not necessarily be proper. For 
this reason, the 2nd-step optimum coordination is performed using the power measurement function of a 
measuring device. This 2nd-step optimum coordination measures the power value of the signal made into the 
measuring object, and carries out optimum coordination. That is, the swept frequency generation of the 
frequency section including the power measurement band of the measurement signal 101-ed is carried out in the 
frequency-conversion section 60, power is measured, this power measurement is fluctuated from the established 
state of an attenuation range which obtained the attenuation range of the input attenuator 50 by the coarse 
control of the 1st step of above-mentioned, and adjustment control of the attenuation range is carried out at 
the optimal range. 

[0019] As shown in the example of power measurement from the frequency spectrum of drawing 1 0 , specifically, 
power is computed by integrating with the power of this section using general power measurement application. 
For example, a frequency shaft is divided into 1 1 on the spectrum display screen, it is [ this ] under division, and 
the center frequency of system of measurement is controlled to come the center frequency fc of the 
measurement signal 101-ed to 6/11 of locations, and a sweep span is automatically controlled so that the band 
component of the measurement signal 101-ed may be settled in the location of the 8/[ 4/11 - ] 11 section. And 
it integrates with the power of this section and power is obtained. The power of a measurement signal-ed is 
obtained from the result obtained by this power measurement, and optimal control in the attenuation range 
which does not produce distortion by setting out of this attenuation range being interlocked with based on an 
attenuation range by the 1st step of ****, controlling the gain of the adjustable gain amplifier of an intermediate 
frequency, and changing the gain of the whole system of measurement into a predetermined condition is 
attained. Consequently, there is no frequency translation distortion, S/N is good and the advantage, whose 
automatic control of the good attenuation range of the accuracy of measurement becomes possible is acquired. 
[0020] After carrying out the above-mentioned rationalization, a switcher 86 is changed to a modulation analysis 
side, and original modulation analysis is carried out In addition, rationalization implementation of this magnitude- 
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of-attenuation setting out may be made to perform the key input which starts the interval of modulation analysis 
measurement, or activation of rationalization of magnitude-of-attenuation setting out by request carrier beam 
each time or at any time. 

[0021] According to the configuration of the above-mentioned invention, measure directly the strange power 
attenuation signal 51 decreased with the input attenuator 50, and the attenuation range of an outline is specified. 
Furthermore, since the mixer input edge of the frequency conversion section 60 becomes controllable at a 
proper input level in order to measure the power of a measurement signal-ed respectively using power 
measurement application and to change the gain of the whole system of measurement into a predetermined 
condition based on this result Also in the test-frequency-ed signal distributed over the broadband, 
rationalization of an input level can be realized exactly easily. Therefore, the big advantage which can cancel the 
difficulty which a measurement signal-ed is distorted and produces the error factor of modulation analysis and 
the error factor of power measurement is acquired. 

[0022] (Example 2) The block diagram of the modulation analysis equipment of drawing 3 is shown and explained 
about this invention example. In addition, the element corresponding to a configuration attaches the same sign 
conventionally. It is the technique of being the frequency-conversion section's 60 making the frequency the 
non-sweep (zero frequency span mode), changing into digital data using high-speed A~D converter 94 in which 
signal processing's is possible to the 3rd harmonic content of the intermediate-frequency signal IF 2, and 
carrying out detection measurement of the 3rd harmonic content of the 2nd intermediate-frequency signal IF 2, 
specifying the attenuation range which said 3rd obtained harmonic content changes to an increment, and 
carrying out setting-out control of the input attenuator 50 by this invention, after this at the optimal range. 
[0023] A configuration changes to a component with the configuration of having added LPF92 and high-speed A- 
D converter 94 in the modulation analysis section 80, conventionally, as shown in drawing 3 . 
[0024] In advance of measurement of modulation analysis, magnitude-of-attenuation setting out of the input 
attenuator 50 is rationalized with a means to explain below, like an example 1. However, the fundamental 
frequency beforehand set as the modulation analysis object of the measurement signal 101-ed is obtained. The 
frequency-conversion section 60 makes a frequency a non-sweep as zero frequency span mode first The 
fundamental-wave component and the 3rd harmonic content of the intermediate frequency signal IF 2 which the 
frequency-conversion section 82 outputs in this condition are measured. For example, when the intermediate 
frequency signal IF 2 is assumed to be 20MHz, the 3rd harmonic content of a fundamental-wave component is 
60MHz in 20MHz. The AC signal containing this 3rd harmonic content is changed into digital data by high-speed 
A-D converter 94, FFT processing of this data is carried out, and the difference of the fundamental-wave 
component of the measurement signal 101-ed and the 3rd harmonic content is searched for. The attenuation 
range of the input attenuator 50 is changed one by one, and measurement processing: of the difference of this 
fundamental-wave component and the 3rd harmonic content is carried out These measurement results are 
shown in the example of transition of the 3rd higher-harmonic-wave level of drawing 6 (b). This transition 
drawing shows that the point 301 is beginning to start to increase. By this judgment result, the attenuation range 
which should carry out optimal setting out of the input attenuator 50 can be easily found as the point 300. And it 
cannot be overemphasized that setting out of this attenuation range is interlocked with, the gain of the 
adjustable gain amplifier 72 of an intermediate frequency as well as an example 1 is made to fluctuate, and 
setting-out control of the gain of the whole system of measurement is carried out so that it may become the 
original predetermined amplification degree. Thereby, setting-out control of the input to the mixer circuit of the 
frequency conversion section 60 is carried out at the optimal input level. 

[0025] According to the configuration of the above-mentioned invention, the attenuation range of the input 
attenuator 50 is changed one by one. By specifying the attenuation range which searches for the difference of 
the fundamental-wave component of the intermediate frequency signal IF 2, and the 3rd harmonic content which 
carried out frequency conversion of the measurement signal 101-ed, and transition of the difference level of this 
fundamental-wave component and the 3rd higher harmonic wave changes to an increment As a result of the 
optimal attenuation range's becoming detectable, the big advantage which can cancel the difficulty which a 
measurement signal-ed is distorted and produces the error factor of modulation analysis and the error factor of 
power measurement is acquired. 

[0026] In addition, by request although considered as the example of a configuration which measures directly 
the level of the strange power attenuation signal 51 of the outgoing end of the input attenuator 50 in the above- 
mentioned example 1 by the example of a concrete configuration of the modulation analysis equipment shown in 
drawing 1 , as shown in drawing 2 , it is good also as a configuration which measures directly the level of the 
strange power attenuation signal 51 by the high-frequency amplifier 20, the detection section 25, and the 
switcher 30, and can carry out similarly. - - 
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[0027] In addition, although considered as the example of a configuration which measures the 3rd harmonic 
content in the above-mentioned example 2 by the example of a concrete configuration of the modulation 
analysis equipment shown in drawing 3 As a request shows to drawing 9 , the filter of the BPF (band pass filter) 
which passes only the primary level signal in an intermediate frequency signal is prepared and carried out Detect 
this, measure level, and the filter of the BPF (band pass filter) which passes only the Miyoshi level signal in an 
intermediate frequency signal further is prepared and carried out. Since the attenuation range which detects 
this, measures level, changes an attenuation range for said measurement one by one, and asks for both primary 
level signal and Miyoshi level signal, and the difference level of primary and the Miyoshi level changes to an 
increment after this can be specified It is good also as a configuration means which carries out rationalization 
control of the attenuation range of the input attenuator 50 similarly. 

[0028] In addition, although the example applied to modulation-analysis equipment explained in explanation of the 
above-mentioned example 1, as shown in drawing 4 , it is clear that optimization of an input level can be similarly 
realized by considering as the configuration of the spectrum analyzer which added the high-frequency amplifier 
20, the detection section 25, and a switcher 30, measuring directly the level of the strange power attenuation 
signal 51 similarly decreased with the input attenuator 50, and carrying out the optimum control of the 
attenuation range. 

[0029] In addition, although the example applied to modulation analysis equipment explained also in the above- 
mentioned example 2 As shown in drawing 8 , it also sets in the configuration of the conventional speetrum 
analyzer. Form the frequency-conversion section 82, LPF92, and high-speed A-D converter 94, and the 
attenuation range which carries out sequential measurement and changes the difference of the fundamental- 
wave component and the 3rd harmonic content which are the technique of the above-mentioned example 2 to 
an increment from the difference of the fundamental-wave component and the 3rd harmonic content which were 
obtained is specified. It is realizable by establishing the technique of carrying out rationalization control of the 
input attenuator 50. 

[0030] In addition, although the example of a concrete configuration of the modulation analysis equipment shown 
' n drawing 1 or drawing 3 explained in the above-mentioned example 1, it is good also as a configuration which 
uses both control means together by request as shown in drawing 7 . That is, after measuring directly the 
strange power attenuation signal 51 and controlling the input attenuator 50 and the adjustable gain amplifier 72 
of an intermediate frequency proper based on this measurement result, it is the configuration which uses 
together the both-hands method which detects transition which measures a fundamental-wave component and 
the 3rd higher harmonic further, and the difference of a fundamental-wave component and the 3rd higher 
harmonic changes to an increment, and is controlled to setting out of the optimal input attenuator 50. 
-[0031] 

[Effect of the Invention] This invention does so the effectiveness indicated by the following from the above- 
mentioned content of explanation. According to the invention configuration of the above-mentioned example 1, 
measure directly the strange power attenuation signal 51 decreased with the input attenuator 50 to the 1st, and 
the attenuation range of an outline is specified as it. Furthermore, by measuring the power of a measurement 
signal-ed respectively using power measurement application, and changing the gain of the whole system of 
measurement into a predetermined condition based on this result, since it becomes controllable at a proper input 
level, the mixer input edge of the frequency conversion section 60 Also in the test-frequency-ed signal 
distributed over the broadband, rationalization of an input level can be realized exactly easily. Therefore, the big 
advantage which can cancel the difficulty which a measurement signal-ed is distorted and produces the error 
factor of modulation analysis and the error factor of power measurement is acquired. Moreover, in the 
configuration of a spectrum analyzer, the advantage of rationalization of an input level is acquired similarly. 
[0032] According to the invention configuration of the above-mentioned example 2, the attenuation range of the 
input attenuator 50 is changed into the 2nd one by one. By specifying the attenuation range which searches for 
the difference of the fundamental-wave component of the intermediate frequency signal IF 2 and the 3rd 
harmonic content which carried out frequency conversion of the measurement signal 101-ed, and transition of 
the difference level of this fundamental-wave component and the 3rd higher harmonic wave changes to an 
increment As a result of the optimal attenuation range's becoming detectable, the big advantage which can 
cancel the difficulty which a measurement signal-ed is distorted and produces the error factor of modulation 
analysis and the error factor of power measurement is acquired. Moreover, in the configuration of a spectrum 
analyzer, the advantage of rationalization of an input level is acquired similarly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the example of a configuration of modulation analysis equipment of this invention. 
[Drawing 2] They are other examples of a configuration of modulation analysis equipment of this invention. 
[Drawing 3] They are other examples of a configuration of modulation analysis equipment of this invention. 
[Drawing 4] It is the example of a configuration of a spectrum analyzer of this invention. 



"Drawing 5] It is the conventional example of a configuration of modulation analysis equipment 



'Drawing 6] They are the example of signalling frequency distributed over a broadband, and the example of 

transition of the level of the difference of a fundamental wave and the 3rd higher harmonic wave. 

[Drawing 7] They are other examples of a configuration of modulation analysis equipment of this invention. 

[Drawing 8] They are other examples of a configuration of a spectrum analyzer of this invention. 

[Drawing 9] They are other examples of a configuration of modulation analysis equipment of this invention. 

[Drawing 10] It is the example of power measurement from frequency spectrum of this invention. 

[Description of Notations] 

20 High-frequency Amplifier 

25 76 Detection section 

30 86 Switcher 

50 Input Attenuator 

60 82 Frequency-conversion section 

70 IF Filter 

72 84 Adjustable gain amplifier 

74 Logarithmic Transformation Section 

78 90 A-D converter 

» 

80 Modulation Analysis Section 
94 High-speed A-D Converter 
140 Display 

98 Signal-Processing Section 

100 Testing Device-ed 

120 Display-Processing Section 
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[Drawing 1] 
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[Drawing 7] 
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[Drawing 10] 
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WRITTEN AMENDMENT 



[procedure amendment] 

[Filing Date] October 6, Heisei 9 
[Procedure amendment 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] Whole sentence 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Document Name] Description 

[Title of the Invention] Modulation analysis equipment and a spectrum analyzer 
[Claim(s)] 

[Claim 1] In the modulation analysis equipment which carries out frequency conversion to an intermediate 
frequency predetermined in the frequency-conversion section in response to the measurement signal-ed of 
strange power in response to the strange power attenuation signal which was made to decrease with an input 
attenuator and was decreased, carries out the filter of this by the IF filter, supplies the modulation analysis 
section, and performs modulation analysis, 

A means to amplify and detect this signal in response to the strange power attenuation signal decreased with 
this input attenuator, and to detect the strange power level in the outgoing end of this input attenuator, 
It is the means which carries out setting-out control of the attenuation range in the direction which increases 
the magnitude of attenuation of this input attenuator when the power level value acquired with this strange 
power detection means to the 1st is higher than a predetermined upper limit, and carries out setting-out control 
of the attenuation range in the direction which decrease in number the magnitude of attenuation of this input 
attenuator when the power-level value acquired with this strange power detection means to the 2nd is lower 
than a predetermined lower limit, 

The means which carries out the frequency sweep of the section including the power measurement band of a 
measurement signal-ed in the frequency-conversion section in the attenuation range obtained by ****, and the 
attenuation range of order, carries out measurement calculation of the power of a measurement signal-ed 
respectively, and carries out setting-out control at the attenuation range optimal based on this measurement 
power value, 

The means which is interlocked with setting out of this attenuation range, controls the gain of the adjustable 
gain amplifier of an intermediate frequency, and changes the gain control of the gain of the whole system of 
measurement into a predetermined condition, 

Modulation analysis equipment characterized by providing the above. 

[Claim 2] In the spectrum analyzer which carries out frequency conversion to an intermediate frequency 
predetermined in the frequency-conversion section in response to the measurement signal-ed of strange power 
in response to the strange power attenuation signal which was made to decrease with an input attenuator and 
was decreased, carries out the filter of this by the IF filter, and is measured, 

A means to amplify and detect this signal in response to the strange power attenuation signal decreased with 
this input attenuator, and to detect the strange power level in the outgoing end of this input attenuator, 
It is the means which carries out setting-out control of the attenuation range in the direction which increases 
the magnitude of attenuation of this input attenuator when the power level value acquired with this strange 
power detection means to the 1st is higher than a predetermined upper limit and carries out setting-out control 
of the attenuation range in the direction which decrease in number the magnitude of attenuation of this input 
attenuator when the power-level value acquired with this strange power detection means to the 2nd is lower 
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than a predetermined lower limit, 

The means which carries out the frequency sweep of the section including the power measurement band of a 
measurement signal-ed in the frequency-conversion section in the attenuation range obtained by ****, and the 
attenuation range of order, carries out measurement calculation of the power of a measurement signal-ed 
respectively, and carries out setting-out control at the attenuation range optimal based on this measurement 
power value, 

The means which is interlocked with setting out of this attenuation range, controls the gain of the adjustable 
gain amplifier of an intermediate frequency, and changes the gain control of the gain of the whole system of 
measurement into a predetermined condition, 
The spectrum analyzer characterized by providing the above. 

[Claim 3] In the modulation analysis equipment which carries out frequency conversion to an intermediate 
frequency predetermined in the frequency-conversion section in response to the measurement signal-ed of 
strange power in response to the strange power attenuation signal which was made to decrease with an input 
attenuator and was decreased, carries out the filter of this by the IF filter, supplies the modulation analysis 
section, and performs modulation analysis, 

the signal which the frequency-conversion section made the frequency the non-sweep, and was changed into 
the 2nd still lower intermediate frequency signal in the frequency-conversion section of modulation analysis 
circles — winning popularity — this — the high-speed A-D converter in which signal processing is possible to 
the 3rd harmonic content of the 2nd intermediate frequency signal — using — digital data — changing — this - 

- a means to measure the 2nd fundamental-wave component and 3rd harmonic content of an intermediate 
frequency signal, 

A means to change the magnitude of attenuation of the attenuation range of this input attenuator one by one 
with the measurement means of said 3rd harmonic content and to measure a fundamental-wave component and 
the 3rd harmonic content respectively, 

A means to specify the attenuation range which a difference with the 3rd harmonic content changes to an 
increment in response to the value for every attenuation range of the 3rd harmonic content obtained above, and 
to set the attenuation range of an input attenuator as the optimal range after this, 

The means which is interlocked with this optimal range setting out, controls the gain of the adjustable gain 
amplifier of an intermediate frequency, and changes the gain control of the gain of the whole system of 
measurement into a predetermined condition, 

Modulation analysis equipment characterized by providing the above. 

[Claim 4] In the spectrum analyzer which carries out frequency conversion to an intermediate frequency 
predetermined in the frequency-conversion section in response to the measurement signal-ed of strange power 
in response to the strange power attenuation signal which was made to decrease with an input attenuator and 
was decreased, carries out the filter of this by the IF filter, and is measured, 

the signal which the frequency-conversion section made the frequency the non-sweep, and was changed into 
the 2nd still lower intermediate frequency signal in the frequency-conversion section of modulation analysis 
circles — winning popularity — this — the high-speed A-D converter in which signal processing is possible to 
the 3rd harmonic content of the 2nd intermediate frequency signal — using — digital data — changing — this - 

- a means to measure the 2nd fundamental-wave component and 3rd harmonic content of an intermediate 
frequency signal, 

A means to change the magnitude of attenuation of the attenuation range of this input attenuator one by one 
with the measurement means of said 3rd harmonic content, and to measure a fundamental-wave component and 
the 3rd harmonic content respectively, 

A means to specify the attenuation range which a difference with the 3rd harmonic content changes to an 
increment in response to the value for every attenuation range of the 3rd harmonic content obtained above, and 
to set the attenuation range of an input attenuator as the optimal range after this, 

The means which is interlocked with this optimal range setting out, controls the gain of the adjustable gain 

amplifier of an intermediate frequency, and changes the gain control of the gain of the whole system of 

measurement into a predetermined condition, 

The spectrum analyzer characterized by providing the above. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to optimization of the input level of a test-*frequency-ed signal. It 
is related with optimization of the input level of a test-frequency-ed signal distributed over the broadband by 
which especially spectrum diffusion was carried out - - 
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[0002] 

[Description of the Prior Art] The block diagram of the modulation analysis equipment of drawing 5 is shown and 
explained about the conventional technical example. This modulation analysis equipment is the example of a 
configuration which made the spectrum analyzer the basic configuration and added the analysis feature in 
connection with the various modulations of a measurement signal-ed in response to this intermediate frequency 
signal (IF signal). 

[0003] A configuration changes with the testing device 100-ed, the input attenuator 50, the frequency- 
conversion section 60, IF filter 70, the adjustable gain amplifier 72, the logarithmic transformation section 74, the 
detection section 76, A-D converter 78, the modulation analysis section 80, the display-processing section 120, 
and a display 140. In addition, since the configuration of a spectrum analyzer is known well technically, it omits 
explanation. 

[0004] The internal configuration of the modulation analysis section 80 changes in the frequency-conversion 
section 82, the adjustable gain amplifier 84, A-D converter 90, and the signal-processing section 98. This 
modulation analysis section is changed into the several MHz low intermediate frequency signal IF 2 by the 
frequency-conversion section 82, and carries out the measurement and data processing which carry out a high- 
speed sampling, carry out signal processing of the intermediate frequency signal amplified on the optimal level of 
A-D converter 90 with the adjustable gain amplifier 84 by A-D converter 90, and start various kinds of analyses 
and modulation precision, such as the modulation characteristic. The processed result displays a request with a 
display 140 through the display-processing section 120. 

[0005] By the way, on the occasion of modulation measurement, a user needs to define the display level on the 
tubular surface of an indicating equipment 140. The order of a way which sets up this tubular surface level is 
explained. The measurement signal 101-ed which the testing device 100-ed outputs here assumes that it is the 
case of the signalling frequency which is distributed over broadbands, such as CDMA (Code Division Multiple 
Access), and by which spectrum diffusion was carried out like the signalling frequency 201 shown in drawing 6 
(a). It sets up near center frequency fc first shown in drawing 6 (a), and the input level is indicated by the tubular 
surface in zero frequency span mode (mode which does not carry out the sweep of the frequency). And by key 
input setting out, it is set as the desired input sensitivity and the reference level to which spectrum level 
becomes legible greatly. Automatic setting of the input attenuator 50 and the adjustable gain amplifier 72 for IF 
signals is carried out to the predetermined magnitude of attenuation and the predetermined amount of 
magnification as a result of this setting out In addition, the input attenuator 50 is an attenuator of for example, 
10dB step, and the adjustable gain amplifier 72 is adjustable amplifier for example, with a fine 0.1 dB/Div. step. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, as shown in drawing 6 : (a), the level in each frequency 
point is low because of the signalling frequency 201 distributed to the broadband. For this reason, setting out of 
the input attenuator 50 is the small magnitude of attenuation with setting out of the above-mentioned tubular 
surface display level. However, the total power of the perimeter wave number diffused in the broadband is large 
level. Consequently, the strange power attenuation signal 51 decreased with the input attenuator 50 shown in 
drawing 5 is comparatively big level. This signal is supplied to the input edge of the mixer circuit of the 
frequency-conversion section 60. Consequently, a mixer circuit may serve as an excessive input level. In the 
case of an excessive input level, a test-frequency-ed signal is distorted, the Nth higher harmonic is produced or 
nonconformity, like the linearity of frequency-conversion gain changes a lot is produced. These nonconformities 
have a practical difficulty preferably as a measuring device in order to puff up the modulation analysis of a 
testing device-ed, and the error of power measurement. In addition, it cannot be overemphasized in the signalling 
frequency of the strange power which also set to the general spectrum analyzer which does not have the 
modulation analysis section 80 shown in drawing 5 , and was distributed or dispersed to the broadband etc. that 
there is same difficulty. 

[0007] Then, the technical problem which this invention tends to solve is offering the modulation analysis 
equipment and the spectrum analyzer which made optimization of an input level realizable also in the test- 
frequency-ed signal distributed or dispersed to the broadband. 
[0008] 

[Means for Solving the Problem] Figs. 1 or 2 and drawing 10 show the solution means concerning the modulation 
analysis equipment of this invention. In order to solve the above-mentioned technical problem to the 1st, with 
the configuration of this invention It is made to decrease with the input attenuator 50 in response to the 
measurement signal 101-ed of strange power. In the modulation analysis equipment which carries out frequency 
conversion to the intermediate frequency IF 1 predetermined in the frequency-conversion section 60 in 
response to the decreased strange power attenuation signal 51, carries out the filter of this by IF filter 70, - 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 2006/08/08 



JP.11 -064405, A D 



4/9 s<— is 



supplies the modulation analysis section 80, and performs modulation analysis A means to amplify and detect 
this signal in response to the strange power attenuation signal 51 decreased with the input attenuator 50, and to 
detect the strange power level in the outgoing end of the input attenuator 50 is provided. Setting-out control of 
the attenuation range is carried out in the direction which increases the magnitude of attenuation of the input 
attenuator 50 when the power level value acquired with the above-mentioned strange power detection means to 
the 1st is higher than a predetermined upper limit The means of the coarse control which carries out setting- 
out control of the attenuation range is provided in the direction which decrease in number the magnitude of 
attenuation of the input attenuator 50 when the power level value acquired with the above-mentioned strange 
power detection means to the 2nd is lower than a predetermined lower limit. In the attenuation range obtained 
by and the attenuation range of order, carry out the frequency sweep of the section including the power 
measurement band of the measurement signal 101-ed in the frequency-conversion section 60, and measurement 
calculation of the power of the measurement signal 101-ed is carried out respectively. It is a configuration 
means to provide the means of the optimum coordination which carries out setting-out control in the optimal 
attenuation range from this measurement power value, and to provide the means which is interlocked with 
setting out of the above-mentioned attenuation range, controls the gain of the adjustable gain amplifier 72 of an 
intermediate frequency, and changes the gain control of the gain of the whole system of measurement into a 
predetermined condition. The modulation analysis equipment which made optimization of an input level realizable 
also to the tesWrequency-ed signal distributed over the broadband with the means of the above-mentioned 
coarse control and optimum coordination is realizable. 

[0009] Drawing 4 shows the solution means concerning the spectrum analyzer of this invention. In order to solve 
the above-mentioned technical problem to the 2nd, with the configuration of this invention It is made to 
decrease with the input attenuator 50 in response to the measurement signal 101-ed of strange power. In the 
spectrum analyzer which carries out frequency conversion to the intermediate frequency IF 1 predetermined in 
the frequency-conversion section 60 in response to the decreased strange power attenuation signal 51, carries 
out the filter of this by IF filter 70, and is measured A means to amplify and detect this signal in response to the 
strange power attenuation signal 51 decreased with the input attenuator 50, and to detect the strange power 
level in the outgoing end of the input attenuator 50 is provided. Setting-out control of the attenuation range is 
carried out in the direction which increases the magnitude of attenuation of the input attenuator 50 when the 
power level value acquired with the above-mentioned strange power detection means to the 1st is higher than a 
predetermined upper limit The means of the coarse control which carries out setting-out control of the 
attenuation range is provided in the direction which decrease in number the magnitude of attenuation of the 
input attenuator 50 when the power level value acquired with the above-mentioned strange power detection 
means to the 2nd is lower than a predetermined lower limit In the attenuation range obtained by and the 

attenuation range of order, carry out the frequency sweep of the section including the power measurement band 
of the measurement signal 101-ed in the frequency-conversion section 60, and measurement calculation of the 
power of the measurement signal 101-ed is carried out respectively. It is a configuration means to provide the 
means of the optimum coordination which carries out setting-out control in the optimal attenuation range from 
this measurement power value, and to provide the means which is interlocked with setting out of the above- 
mentioned attenuation range, controls the gain of the adjustable gain amplifier 72 of an intermediate frequency, 
and changes the gain control of the gain of the whole system of measurement into a predetermined condition. 
The spectrum analyzer which made optimization of an input level realizable also to the testHrequency-ed signal 
distributed over the broadband with the means of the above-mentioned coarse control and optimum coordination 
is realizable. 

[0010] Drawing 3 and drawing 6 (b) show the solution means concerning the modulation analysis equipment of 
this invention. In order to solve the above-mentioned technical problem to the 3rd, with the configuration of this 
invention It is made to decrease with the input attenuator 50 in response to the measurement signal 101-ed of 
strange power. In the modulation analysis equipment which carries out frequency conversion to the intermediate 
frequency IF 1 predetermined in the frequency-conversion section 60 in response to the decreased strange 
power attenuation signal 51, carries out the filter of this by IF filter 70, supplies the modulation analysis section 
80, and performs modulation analysis The frequency-conversion section 60 makes a frequency a non-sweep 
(zero frequency span mode), and the signal changed into the 2nd still lower intermediate frequency signal IF 2 in 
the frequency-conversion section 82 in the modulation analysis section 80 is received. A means to change into 
digital data using high-speed A-D converter 94 in which signal processing is possible to the 3rd harmonic 
content of the 2nd intermediate frequency signal IF 2, and to measure the 2nd fundamentahwave component 
and 3rd harmonic content of the intermediate frequency signal IF 2 is provided. A means to change the 
magnitude of attenuation of the attenuation range of the above-mentioned input attenuator 50 one by one with 
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the measurement means of said 3rd harmonic content and to measure a fundamental-wave component and the 
3rd harmonic content respectively is provided. In response to the value for every attenuation range of the 3rd 
harmonic content obtained above, the attenuation range which a difference with the 3rd harmonic content 
changes to an increment is specified. A means to, set the attenuation range of the input attenuator 50 as the 
optimal range from now on is provided, the above-mentioned optimal range setting out is interlocked with, the 
gain of the adjustable gain amplifier 72 of an intermediate frequency is controlled, and there is a configuration 
means to provide the means which changes the gain control of the gain of the whole system of measurement 
into a predetermined condition. The modulation analysis equipment which made optimization of an input level 
realizable also in the test-frequency-ed signal distributed over the broadband by the above-mentioned 
technique as a result of transition which the difference of the fundamental-wave component of the 2nd 
intermediate frequency signal IF 2 and the 3rd harmonic content changes to an increment becoming detectable 
is realizable. 

[0011] Drawing 8 shows the solution means concerning the spectrum analyzer of this invention. In order to solve 
the above-mentioned technical problem to the 4th, with the configuration of this invention It is made to 
decrease with the input attenuator 50 in response to the measurement signal 101-ed of strange power. In the 
spectrum analyzer which carries out frequency conversion to the intermediate frequency IF 1 predetermined in 
the frequency-conversion section 60 in response to the decreased strange power attenuation signal 51, carries 
out the filter of this by IF filter 70, and is measured The frequency-conversion section 60 makes a frequency a 
non-sweep (zero frequency span mode), and the signal changed into the 2nd still lower intermediate frequency 
signal IF 2 in the frequency-conversion section 82 in the modulation analysis section 80 is received. A means to 
change into digital data using high-speed A-D converter 94 in which signal processing is possible to the 3rd 
harmonic content of the 2nd intermediate frequency signal IF 2, and to measure the 2nd fundamental-wave 
component and 3rd harmonic content of the intermediate frequency signal IF 2 is provided. A means to change 
the magnitude of attenuation of the attenuation range of the input attenuator 50 one by one with the 
measurement means of said 3rd harmonic content, and to measure a fundamental-wave component and the 3rd 
harmonic content respectively is provided. In response to the value for every attenuation range of the 3rd 
harmonic content obtained above, the attenuation range which a difference with the 3rd harmonic content 
changes to an increment is specified. A means to, set the attenuation range of the input attenuator 50 as the 
optimal range from now on is provided, the above-mentioned optimal range setting out is interlocked with, the 
gain of the adjustable gain amplifier 72 of an intermediate frequency is controlled, and there is a configuration 
means to provide the means which changes the gain control of the gain of the whole system of measurement 
into a predetermined condition. The spectrum analyzer which made optimization of an input level realizable also 
in the test-frequency-ed signal distributed over the broadband by the, above-mentioned technique as a result of 
transition which the difference of the fundamental-wave component of the 2nd intermediate frequency signal IF 
2 and the 3rd harmonic content changes to an increment becoming detectable is realizable. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a drawing 
with an example below at a detail. 

[0013] (Example 1) The block diagram of the modulation analysis equipment of drawing 1 is shown and explained 
about this invention example. In addition, the element corresponding to a configuration attaches the same sign 
conventionally. In this invention, by the 1st step, the strange power attenuation signal 51 decreased with the 
input attenuator 50 is measured directly, the coarse control of the attenuation range is carried out, the swept 
frequency generation of the frequency section including the power measurement band of the measurement signal 
101-ed is carried out in the frequency-conversion section 60, power is measured and setting-out control of the 
input attenuator 50 is eventually carried out in the 2nd step at the optimal range based on this. 
[0014] A configuration changes to a component with the configuration of having added the high-frequency 
amplifier 20, the detection section 25, and a switcher 86, conventionally, as shown in drawing 1 . In advance of 
measurement of the modulation analysis in the coarse control of the 1st step, magnitude-of^attenuation setting 
out of the input attenuator 50 is rationalized with a means to explain below. At this time, the switcher 86 is 
changed to the detection section 25 side. 

[0015] The high-frequency amplifier 20 is amplified and outputted to a predetermined scale factor in response to 
the strange power attenuation signal 51 after decreasing with the input attenuator 50 and passing LPF (low pass 
filter). In response, the detection section 25 is detected and supplies detected direct-current-voltage signal 
26dc to A-D converter 90 through a switcher 86. And the strange power data Dx which carried out digital 
conversion by A-D converter 90 are supplied to the signal-processing section 98. 

[0016] In response to said strange power data Dx, it judges whether it is an excessive input state as compared 
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with the upper limit level data Dlmt decided beforehand, and by this judgment result, the attenuation range of the 
input attenuator 50 is changed to a proper value, and is controlled by the signal-processing section 98. In 
addition, although the above-mentioned upper limit level data Dlmt use as the upper limit level data Dlmt 
maximum-input-voltage level which gave tolerance in consideration of dispersion in the mixer circuit of the 
frequency conversion section 60, they may ask for the allowance input level of a mixer circuit respectively for 
each device of every by request, and may use this as upper limit level data Dlmt 

[0017] In rationalization control of the above-mentioned attenuation range , change an attenuation range in the 
direction which increase the magnitude of attenuation of the input attenuator 50 since it be an excessive input 
level when the value of the strange power data Dx measured by the 1st be larger than the upper limit level data 
Dlmt , control , and this change be interlock with , and make the gain of the adjustable gain amplifier 72 of an 
intermediate frequency increase , and the setting-out control of the gain of the whole system of measurement 
carry out so that it may become the original predetermined amplification degree . More than the predetermined 
level (for example, 10dB) from the upper limit level data Dlmt, to the 2nd, the value of the strange power data Dx 
changes and controls an attenuation range in the direction which in the case of a low value decrease in number 
the magnitude of attenuation of the input attenuator 50 since it is a very small input level, is interlocked with 
this change, decreases the gain of the adjustable gain amplifier 72 of an intermediate frequency, and it carries 
out setting out control of the gain of the whole system of measurement so that it may become the original 
predetermined amplification degree. Thereby, the strange power attenuation signal 51 is rationalized. - 
[0018] With the means of only the above-mentioned detection section 25, it may not necessarily be proper. For 
this reason, the 2nd-step optimum coordination is performed using the power measurement function of a 
measuring device. This 2nd-step optimum coordination measures the power value of the signal made into the 
measuring object and carries out optimum coordination. That is, the swept frequency generation of the 
frequency section including the power measurement band of the. measurement signal 101-ed is carried out in the 
frequency-conversion section 60, power is measured, this power measurement is fluctuated from the established 
state of an attenuation range which obtained the attenuation range of the input attenuator 50 by the coarse 
control of the 1st step of above-mentioned, and adjustment control of the attenuation range is carried out at 
the optimal range. 

[0019] As shown in the example of power measurement from the frequency spectrum of drawing 10 , specifically, 
power is computed by integrating with the power of this section using general power measurement application. 
For example, a frequency shaft is divided into ten on the spectrum display screen, it is [ this ] under division, and 
the center frequency of system of measurement is controlled to come the center frequency fc of the 
measurement signal 101-ed to 5/10 of locations, and a sweep span is automatically controlled so that the band 
component of the measurement signal 101-ed may be settled in the location of the 8/[ 2/10 -] 10 section. And 
it integrates with the power of this section and power is obtained. The power of a measurement signal-ed is 
obtained from the result obtained by this power measurement and optimal control in the attenuation range 
which does not produce distortion by setting out of this attenuation range being interlocked with based on an 
attenuation range by the 1st step of ****, controlling the gain of the adjustable gain amplifier of an intermediate 
frequency, and changing the gain of the whole system of measurement into a predetermined condition is 
attained. Consequently, there is no frequency translation distortion, S/N is good and the advantage whose 
automatic control of the good attenuation range of the accuracy of measurement becomes possible is acquired. 
[0020] After carrying out the above-mentioned rationalization, a switcher 86 is changed to a modulation analysis 
side, and original modulation analysis is carried out In addition, rationalization implementation of this magnitude- 
of-attenuation setting out may be made to perform the key input which starts the interval of modulation analysis 
measurement or activation of rationalization of magnitude-of-attenuation setting out by request carrier beam 
each time or at any time. 

[0021] According to the configuration of the above-mentioned invention, measure directly the strange power 
attenuation signal 51 decreased with the input attenuator 50, and the attenuation range of an outline is specified. 
Furthermore, since the mixer input edge of the frequency conversion section 60 becomes controllable at a 
proper input level in order to measure the power of a measurement signal-ed respectively using power 
measurement application and to change the gain of the whole system of measurement into a predetermined 
condition based on this result Also in the test-frequency-ed signal distributed over the broadband, 
rationalization of an input level can be realized exactly easily. Therefore, the big advantage which can cancel the 
difficulty which a measurement signal-ed is distorted and produces the error factor of modulation analysis and 
the error factor of power measurement is acquired. 

[0022] (Example 2) The block diagram of the modulation analysis equipment of drawing 3 is shown and explained 
about this invention example. In addition, the element corresponding to a configuration attaches the same-srgn 
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conventionally. In this invention, the frequency-conversion section 60 makes the frequency the non-sweep (zero 
frequency span mode). By changing into digital data using high-speed A-D converter 94 in which signal 
processing is possible to the 3rd harmonic content of the intermediate frequency signal IF 2, and carrying out 
detection measurement of the difference of the fundamental-wave component of the 2nd intermediate 
frequency signal IF 2, and the 3rd harmonic content It is the technique to which the difference of said 
fundamental-wave component and 3rd harmonic content which were obtained specifies the attenuation range 
changed to an increment, and carries out setting-out control of the input attenuator 50 after this at the optimal 
range. 

[0023] A configuration changes to a component with the configuration of having added LPF92 and high-speed A- 
D converter 94 in the modulation analysis section 80, conventionally, as shown in drawing 3 . 
[0024] In advance of measurement of modulation analysis, magnitude-of-attenuation setting out of the input 
attenuator 50 is rationalized with a means to explain below, like an example 1. However, the fundamental 
frequency beforehand set as the modulation analysis object of the measurement signal 101-ed is obtained. The 
frequency-conversion section 60 makes a frequency a non-sweep as zero frequency span mode first The 
fundamental-wave component and the 3rd harmonic content of the intermediate frequency signal IF 2 which the 
frequency-conversion section 82 outputs in this condition are measured. For example, when the intermediate 
frequency signal IF 2 is assumed to be 20MHz, the 3rd harmonic content of a fundamental-wave component is 
60MHz in 20MHz. The AC signal containing this 3rd harmonic content is changed into digital data by high-speed 
A-D converter 94, FFT processing of this data is carried out, and the difference of the fundamental-wave 
component of the measurement signal 101-ed and the 3rd harmonic content is searched for. The attenuation 
range of the input attenuator 50 is changed one by one, and measurement processing of the difference of this 
fundamental-wave component and the 3rd harmonic content is carried out These measurement results are 
shown in the example of transition of the 3rd higher-harmonic-wave level of drawing 6 (b). This transition 
drawing shows that the point 301 is beginning to start to increase. By this judgment result, the attenuation range 
which should carry out optimal setting out of the input attenuator 50 can be easily found as the point 300. And it 
cannot be overemphasized that setting out of this attenuation range is interlocked with, the gain of the 
adjustable gain amplifier 72 of an intermediate frequency as well as an example 1 is made to fluctuate, and 
setting-out control of the gain of the whole system of measurement is carried out so that it may become the 
original predetermined amplification degree. Thereby, setting-out control of the input to the mixer circuit of the 
frequency conversion section 60 is carried out at the optimal input level. 

[0025] According to the configuration of the above-mentioned invention, the attenuation range of the input 
attenuator 50 is changed one by one. By specifying the attenuation range which searches for the difference of 
the fundamental-wave component of the intermediate frequency ^signal IF 2, and the 3rd harmonic content which 
carried out frequency conversion of the measurement signal 101-ed, and transition of the difference level of this 
fundamental-wave component and the 3rd higher harmonic wave changes to an increment As a result of the 
optimal attenuation range's becoming detectable, the big advantage which can cancel the difficulty which a 
measurement signal-ed is distorted and produces the error factor of modulation analysis and the error factor of 
power measurement is acquired. 

[0026] In addition, by request, although considered as the example of a configuration which measures directly 
the level of the strange power attenuation signal 51 of the outgoing end of the input attenuator 50 in the above- 
mentioned example 1 by the example of a concrete configuration of the modulation analysis equipment shown in 
drawing 1 , as shown in drawing 2 , it is good also as a configuration which measures directly the level of the 
strange power attenuation signal 51 by the high-frequency amplifier 20, the detection section 25, and the 
switcher 30, and can carry out similarly. 

[0027] In addition, although considered as the example of a configuration which measures the 3rd harmonic 
content in the above-mentioned example 2 by the example of a concrete configuration of the modulation 
analysis equipment shown in drawing 3 As a request shows to drawing 9 , the filter of the BPF (band pass filter) 
which passes only the primary level signal in an intermediate frequency signal is prepared and carried out Detect 
this, measure level, and the filter of the BPF (band pass filter) which passes only the Miyoshi level signal in an 
intermediate frequency signal further is prepared and carried out Since the attenuation range which detects 
this, measures level, changes an attenuation range for said measurement one by one, and asks for both primary 
level signal and Miyoshi level signal, and the difference level of primary and the Miyoshi level changes to an 
increment after this can be specified It is good also as a configuration means which carries out rationalization 
control of the attenuation range of the input attenuator 50 similarly. 

[0028] In addition, although the example applied to modulation-analysis equipment explained in explanation of the 
above-mentioned example 1, as shown in drawing 4 , it is clear that optimization of an input level can be similarly ; 
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realized by considering as the configuration of the spectrum analyzer which added the high-frequency amplifier 
20, the detection section 25, and a switcher 30, measuring directly the level of the strange power attenuation 
signal 51 similarly decreased with the input attenuator 50, and carrying out the optimum control of the 
attenuation range. 

[0029] In addition, although the example applied to modulation analysis equipment explained also in the above- 
mentioned example 2 As shown in drawing 8 , it also sets in the configuration of the conventional spectrum 
analyzer. Form the frequency-conversion section 82, LPF92, and high-speed A-D converter 94, and the 
attenuation range which carries out sequential measurement and changes the difference of the fundamental- 
wave component and the 3rd harmonic content which are the technique of the above-mentioned example 2 to 
an increment from the difference of the fundamental-wave component and the 3rd harmonic content which were 
obtained is specified. It is realizable by establishing the technique of carrying out rationalization control of the 
input attenuator 50. 

[0030] In addition, although the example of a concrete configuration of the modulation analysis equipment shown 
' n drawing 1 or drawing 3 explained in the above-mentioned example 1, it is good also as a configuration which 
uses both control means together by request as shown in drawing 7 . That is, after measuring directly the 
strange power attenuation signal 51 and controlling the input attenuator 50 and the adjustable gain amplifier 72 
of an intermediate frequency proper based on this measurement result, it is the configuration which uses 
together the both-hands method which detects transition which measures a fundamental-wave component and 
the 3rd higher harmonic further, and the difference of a fundamental-wave component and the 3rd higher 
harmonic changes to an increment, and is controlled to setting out of the optimal input attenuator 50. 
[0031] 

[Effect of the Invention] This invention does so the effectiveness indicated by the following from the above- 
mentioned content of explanation. According to the invention configuration of the above-mentioned example 1, 
measure directly the strange power attenuation signal 51 decreased with the input attenuator 50 to the 1st, and 
the attenuation range of an outline is specified as it. Furthermore, by measuring the power of a measurement 
signal-ed respectively using power measurement application, and changing the gain of the whole system of 
measurement into a predetermined condition based on this result, since it becomes controllable at a proper input 
level, the mixer input edge of the frequency conversion section 60 Also in the test-frequency-ed signal 
distributed over the broadband, rationalization of an input level can be realized exactly easily. Therefore, the big 
advantage which can cancel the difficulty which a measurement signal-ed is distorted and produces the error 
factor of modulation analysis and the error factor of power measurement is acquired. Moreover, in the 
configuration of a spectrum analyzer, the advantage of rationalization of an input level is acquired similarly. 
[0032] According to the invention configuration of the above-mentioned example 2, the attenuation range of the 
input attenuator 50 is changed into the 2nd one by one. By specifying the attenuation range which searches for 
the difference of the fundamental-wave component of the intermediate frequency signal IF 2 and the 3rd 
harmonic content which carried out frequency conversion of the measurement signal 101-ed, and transition of 
the difference level of this fundamental-wave component and the 3rd higher harmonic wave changes to an 
increment As a result of the optimal attenuation range's becoming detectable, the big advantage which can 
cancel the difficulty which a measurement signal-ed is distorted and produces the error factor of modulation 
analysis and the error factor of power measurement is acquired. Moreover, in the configuration of a spectrum 
analyzer, the advantage of rationalization of an input level is acquired similarly. 
[Brief Description of the Drawings] 

'Drawing 1] It is the example of a configuration of modulation analysis equipment of this invention. 
.Drawing 2] They are other examples of a configuration of modulation analysis equipment of this invention. 
[Drawing 3] They are other examples of a configuration of modulation analysis equipment of this invention. 
[Drawing 4] It is the example of a configuration of a spectrum analyzer of this invention. 
[Drawing 5] It is the conventional example of a configuration of modulation analysis equipment. 
[Drawing 6] They are the example of signalling frequency distributed over a broadband, and the example of 
transition of the level of the difference of a fundamental wave and the 3rd higher harmonic wave. 
[Drawing 7] They are other examples of a configuration of modulation analysis equipment of this invention. 
[Drawing 8] They are other examples of a configuration of a spectrum analyzer of this invention. 
[Drawing 9] They are other examples of a configuration of modulation analysis equipment of this invention. 
[Drawing 10] It is the example of power measurement from frequency spectrum of this invention. . 
[Description of Notations] 1 
20 High-frequency Amplifier 

25 76 Detection section - - 
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30 86 Switcher 

50 Input Attenuator 

60 82 Frequency-conversion section 

70 IF Filter 

72 84 Adjustable gain amplifier 

74 Logarithmic Transformation Section 

78 90 A-D converter 

80 Modulation Analysis Section 

94 High-speed A-D Converter 

140 Display 

98 Signal-Processing Section 

1 00 Testing Device-ed 

120 Display-Processing Section 

[Procedure amendment 2] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 10 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 10] 




[Translation done.] 
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